taking acetazolamide presented with 20/20 vision bilaterally, severe bilateral disc edema, and worsening visual field loss in the superior aspect of both eyes. One week after undergoing bilateral ONSF, she had full visual fields and decreased disc swelling.
Case 3. This 7-year-old boy with IIH and taking no medication presented with progressive vision loss. On hospital admission, his vision was limited to finger counting with the right eye and 20/80 vision in the left eye. The optic nerves were pale with some bilateral edema. Bilateral optic nerve sheath fenestration was performed 2 days later, resulting in visual acuity of 20/400 in the right eye and 20/80 in the left within 1 week.
Case 4. This 24-year-old man had a several-month history of severe headaches for which he was being observed. He was eventually diagnosed with IIH after a sudden catastrophic bilateral vision loss to light perception. Although he used acetazolamide, no improvement in vision or disc edema was noted. Bilateral OSNF was performed on the day of referral. One week postoperatively, vision was 20/60 in the right eye and 20/50 in the left, with a dramatic decrease in disc edema (Fig. 2 ) and 8-prism-diopter esotropia. His visual field remained severely limited. Four weeks after surgery, vision was 20/25 bilaterally with straight eyes, with approximately 15˚ of central visual field bilaterally.
Case 5. This 39-year-old woman presented with IIH and a 2-week history of worsening vision. Presenting visual acuity was 20/80 in the right eye and 20/100 in the left, with inferior visual field loss bilaterally. The following day, after bilateral ONSF, vision was 20/50 bilaterally.
Case 6. This 28-year-old man was diagnosed with IIH. History included multiple shunt revisions and a 2-month history of progressive vision loss. During this time, he was closely observed but refused further intervention as his vision rapidly declined from 20/20 to 20/400 bilaterally with poor visual fields and significant disc edema. The patient ultimately agreed to undergo bilateral ONSF and surgery was performed the following day. Two weeks postoperatively, his vision remained at 20/400 bilaterally, but the discs were no longer edematous. Case 9. This 43-year-old woman with chronic IIH presented with bilateral disc edema; she was receiving acetazolamide and complained of worsening vision. Visual acuity was 20/80 on the right side and 20/40 on the left, with bilateral disc swelling, severe visual field loss in the right eye, and temporal loss in the left eye. On Day 3 after bilateral ONSF, right-and left-sided visual acuity was 20/60 and 20/25, without afferent pupillary defect.
Case 10. This 21-year-old man with IIH and a history of multiple shunts and ONSF bilaterally complained of severe left-sided loss of vision. Visual acuity at bedside was light perception in the right eye and finger counting at 1 foot in the left, with optic atrophy bilaterally and combined atrophy and edema in the left eye. Lumbar puncture revealed elevated ICP, and a bilateral ONSF was performed to attempt to salvage vision. On postoperative Day 1, vision was light perception in the right eye and finger counting at 6 feet in the left, with no change in disc appearance.
Discussion
Idiopathic intracranial hypertension may lead to visual loss due to the following postulated mechanisms: 1) axon- al stasis within the nerve and resulting ischemia; 2) orbital venous stasis and hypertension; and 3) traction on optic pathways resulting from dilated ventricles. 3 All of these mechanisms may play a role. Some investigators have suggested that ONSF may alleviate the CSF pressure on the nerve, improving axoplasmic flow. 12 Mild, acute disc edema may therefore respond better to ONSF than severe, long-standing edema. Furthermore, prolonged, increased ICP may stimulate arachnoid proliferation in the orbital subarachnoid space, generating further pressure on the nerve. 13 The results in our Case 6 support this finding because this is the only patient in the series in whom visual acuity did not improve, but who had chronic, severe papilledema. It is difficult to make further observations about the relationship between the duration of symptoms and surgical results because the duration was highly variable among all 10 cases.
It is also possible that ONSF may act as a "mini-shunt," because it allows CSF to leak into the orbit. Data provided by Tsai and colleagues 15 have demonstrated that ONSF may result in a fibrotic bleb, filtering CSF over time. It has also been shown that unilateral ONSF may decrease papilledema bilaterally, demonstrating its shuntlike effects. factors play a role in patients' visual outcome, including compliance, changes in medications, and surgical interventions. Separate studies by Burgett and coworkers 2 and Eggenberger and colleagues 6 have shown that LP shunt therapy in IIH has significantly improved or stabilized visual function in these patients. 2, 6 However, several patients (Cases 6 and 10) in our case series continued to experience visual loss despite having undergone previous LP shunt procedures or medications. This finding may be explained by the highly variable degree of communication that exists between the orbital and intracranial subarachnoid spaces. 9 Shunt therapy may not necessarily decrease pressure on the optic nerve. In our cases, ONSF was able to directly decrease optic nerve swelling and improve or stabilize visual fields and visual acuity.
Many authors have noted prolonged visual improvement after ONSF. 13, 16 However, long-term IIH data can be confounded by the multiple medical and surgical treatments that patients may undergo. Indeed, several of our patients required other surgeries or medications to alleviate symptoms such as recalcitrant headache (Cases 5 and 7). To mitigate the effects of these confounding variables, the data shown here were limited to those obtained in the acute postoperative period.
One complication seen in this series was the 8-prismdiopter esotropia that occurred in Case 4, which was caused by takedown of the medial rectus muscle and its resuturing into position after the fenestration of the optic nerve. The esotropia seen in Case 4 resolved over the ensuing 4 weeks. The medial rectus muscle may be avoided completely by using a superomedial orbitotomy approach. The authors of other studies have noted a complication rate of 40%, including vascular compromise or occlusions, ocular motility problems, and pupillary dysfunction. 11 Most complications were transient and caused no permanent sequelae. However, this complication rate may not have occurred in the present case series because of the small number of cases. Previous studies have also included cases of disc edema with various causes, including ischemic optic neuropathy or compressive optic neuropathy, which may behave differently than IIH. Many other reported cases were reoperations, which may result in further complications. Finally, because of the infrequent need for ONSF in many academic centers, the surgeon or surgical team may be less familiar with this procedure, thus contributing to a higher complication rate.
It may be that neither ONSF nor shunt procedures alone can address both headache management and vision preservation. Rather, treatment must be tailored to the needs of each patient, requiring a multidisciplinary approach. There is little question that the treatment of patients with IIH can be extremely difficult. However, with the fourfold increase in obesity, the primary risk factor for IIH, between 1988 and 2002, improved treatments and algorithms must be investigated. 5 More data should be obtained from a randomized controlled clinical trial in which investigators directly compare the utility of medications, ONSF, and LP shunt therapy.
